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(54) HIGH FREQUENCY HEATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
breakdown voltage and enhance control capability of 
a semiconductor switching device in a power 
conversion device for magnetron driving of a high 
frequency heating device. 

SOLUTION: This high frequency heating device is 
constituted with a DC power source 1 , a leakage 
transformer 2 connected to the DC power source 1 , a 
second capacitor 5 connected in series to the primary 
winding 3 of the leakage transformer 2, a first 
capacitor 4, a second semiconductor switching 
device 7 connected to the DC power source 1, a first 
semiconductor switching device 6 connected in series 
to the second semiconductor switching device 7, a 

drive means for driving the first semiconductor switching device 6 and the second 
semiconductor switching device 7, a rectifying means 10 connected to the secondary 
winding of the leakage transformer 2, and a magnetron 1 1 connected to the rectifier 
means 10. 
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(c{4, mi<^^^mi^^-(^>i'y^m'i'6(Dmwsix^-^R 

^ft/htdi-S.?:. W,2(0^mW:^^ yi-y^m^7\t.m 
:^(D^>Vv;^*i-t?Sgt!)$ii,5¥{-i'fe5» SI 1 J^^i^$;}T-5lHl 
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[0 0 6 2] 



[0 0 6 3] 1. iljjgmiit. ttiEitjtmMt-S^Stv 

[0 0 6 4] 2. y-'5r-i;?^4f7t*yty— ir-i>h7 
i^^^ir. y-'^-i^ h7>-;^CD2^#ii«(cgM$t^5 

iEi:/i*^«)f^i:y-<^-v=hy>';^02i!)c 

[0 0 6 5] 3. mmmmit^^mm^mmLxm^m 

ffl«P©mJE;55|5V^J^if||2®3yx>'■^^(0^*ffi*:^: 
M^t-t^ZtlzX'O . 2 0 kHz;S^e>40kHz-C'O«ji# 
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[0 0 6 6] 4. ^fflttJs*SjsibT:#e>tv5ii^g«as 
mmmwi^i-imti^^iz'^ox^ii^y.'^ y'fyi^mf- 

[0 0 6 7] 5. m^nM^m.^Lx'^hti^mnmm 

M<x^. ^oj^^mm&mM^^&mx'^?)t\>-^oi$ 

[0 0 6 8] Sfc. jetti^^gjS[ic^;e*Pl5*^ft, 

izmm^mmim^^Lxm^m&mx<D~'^mmmm 
[0 0 6 9] 6. taiEiiio3Vx:^-y-t, mmM2o>=i 

IiI8Sttt> (1) milE^l©3ix'7=>f-{4BtilS||i(Oi#. 

|Hl8SfimifE^2ro^ti^f*:;^-l' s/^^i^'m^-l-ilfe^'Jf-a^?^ 
(2) taiEBlfiO^^'xVf-liBtilB^lO 

3 i^f- tJIE y — ^- K 7 y ;^ (0 1 i: ® it 

i^l^^th^Mi^i.. (3) BulEHi wayxV-^-fiiuSEll 
2<D^>'fy^hmtS,^)-^-'JVyyy^<o i^mu h <n> 

[0 0 7 0] 7. mi(om.^tm2<D^iKtimnm^L 
■< y'f-y':rm^bwmm2<D^mw-:^^ y^j-ym^f-t 
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[0111 llife^?!l4lc*j»t5^NVV';^*ilS»8^fl5m;^JKJ]^0 

[0121 ^i^m5\zioni>m^-fx3y^m 

[013] IIJS'?!l51Cfc(t5^NVW;^i|iS^^g|5ta;/3&Ji0 



(b) 0lcO[il8Sic33it?>»)f^®*-K2<Z)[iISS0 

(c) 01<;5|Hl!^JcjoJt5li)f^(D^-K3(D[iIliS0 

(d) 01©|HlK{-:fc»t5«)f^O^-K4©[iISS0 

(e) 01 ©mSSiCfc-ttSlflftC)*- K5«>|e1 

(f) 01 ©HSSicfc^ttSlljf^©^- K6©Ih] 

3 3101 nm^^moymsis m«^* L-fc:j^j^0 
a4] Bi©*^#:;^-f ^^^^^^^^(omjt^^Lfc 
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[0 5] ^m,mM.%:mm\.xm^w.mw^(Dmm^7f^\. 

fc|HlK0 

[06] *^PJO^*^F!jl©[i]^«figT?«Dtti;^#tt0 
[0 7] (a) *^BJ(D||JSf!ij2tCiStj-.5^jKittti±S 

i£[iiK^*i-0 

(b) lRl^^S^|iI!g0 

(c) m^^i' yf^^i:mirm 

[0 8] :^mn<D%mmz\^iin^^^^V'ayi:wm 

[0 91 08©^«|il8SwJijgictSlifeff#M®l;}tt 
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[0141 %mm5\zi^\,^xmi^mmiM-^ui:¥[ix\ 

[015] II^Sf!l5ic^^^^-ct^i;^pSgB*#;!JBLfc:[H]SS 

[0161 01 5(n>m^mmci:^y<fv:^.mMmu ta 

[017] ( a ) HJgJi^ffi 1 (Offi(?D^;9^-g-t>*^:^1-[Hl 
!^0 

( b ) mmi^m 1 <^ftfc©ia^^^^J:>-frS:*i-|a!S0 

( c ) mMMM 1 (Dm<DB?^'^f:>^^^i-m^m 

18] ll:te?i^ffi6[C*5(t5[i]SS0 
0 1 9 1 ^^*®S5S^feiPlgi^»^::fflv^S•v^^;^; hoy 

1 WiUWM 

3 mi 
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(12) mm^ mm 

F^~J>,(^^) 3K086 AA03 AA05 AA06 AA09 BA08 
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[ll^f 0] ¥^1 3#.8^ 3 0 (2 0 0 1. 8. 3) 

l^Jim^-^] #M 2000-58252 (P 2000-58252 A) 
[^M0] ¥^1 2^2.^ 2 5 B (2000. 2. 2 5) 

i¥m^-m] 'jifm^^ikm 12-583 

[fflll*-^] 10-222977 

H05B 6/66 

6/68 320 



[Fll 

H05B 6/66 B 
6/68 320 A 
320 E 



[Stti0l ¥^1 2<^9^ 5 0 (2000. 9. 5) 

i^miE 1 1 

mm^] mm* 

[fci] 



fr - 



1 



[fC2l 



2.45 < 



< 3 .55 



1. 38< f 0/f r<4 

I»*94l mBV-'^~PVyy:x.(D2m 
(1) 

(2) ^m^m±mm:)j^s 

(3) ^JKSSI*-^. 

(3) *5j;tJ«B5IBy-'5^-v'h7y;^©2<!>:^||otp^ 
(1) m[IElli03Vx:/f-flt&E^2©^i5^^ft:;^^ 
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(4) 1 c0=i>'-rVf-tlMffi^2O¥^^i*:y^-f 



tmrlE^2col£$i;tcogjt^Sr, WISH 1 (D^^^^ft;^^ 



[000 1] 

: Microwave oven) f£i^(DX 0 h o >• 

[0 0 0 2] 

yi^yi;fiticx^^(osi^^m^i-6z.ttK #rF (pc 
[000 3] iRi#^f4;^'f s/^^-i/wiioa^/iS*-?? 

hint's •S^ffi^Sr^Sft-fSfcfeJ::, OTc;T^-t«^t 
[0 0 0 4] t^iioh. 01 9(c*i-j;5ic. ttsmjii 

sit. mmmmmMsuc^m^t^'^D-^-i^y-yy:^ 

— ir- h 7 y;^52© 2^!k#l|59{B!|{C^^$i^5S^S¥ 

/i^fj^'Jx H5IE||2©3:^7=>f-55tfFfB||2(D^|i^#: 

h 7 >^52® l«>C#ill53{i(CM?lJicKii^-r t -t 

[0 0 0 5] cnm^mi^f^wm^. v-^-i^vyy 

<0 ^>^a«[®*tV^^fS!J6<]Ji||2®=I>'X^1^55SrfflV^ 

[0 0 0 6] itijgmsi*. fSffl«Jig*S«St-C«^-r 
5#-^Sr%x:5i:. B*-e»il0 0V, *B-e»±12 0 

V, ^a-C(42 4 0V, 34aTi42 2 0 VirHiCioT 
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0 0VJ^A±lr/i5ir. MIELfc[Hl^+S^T?fcoT%> ± 
CS. « 2 <±FSffl«2i«JE;i5 1 o o vo^^i: 

2 0 0V«0^-g-«y-'^-v?h7yX52, mi<D=i>f 

^1^54*3 it/, WIE||2©3>-xV-!^55®S^ir||l O 

;^ f4*5 J; * 4 fif . l!^li*J J; 2 ^^ic/i 5 C t , 

[0 0 0 7] ^C-C\ ^^*COE]S§*^lroV^-C^TOtft 
f^ffll;: J; t) 1 2>:^il»53(D«i±Srit««ai«jEJ; t) lS5< J'i 

53®ajEiiSiS<ife5, ^Cl-e, y— ir-v?h 7 52© 
#JEtt; (lj!>C^||53t 22Jtls)i59t0#i:Jt) ^T(f?. 

[0 0 0 8] 

JE t V ^ 5 BaS;^ i ^^ft -f- 5 fc J6 ic $ ttfc t (D 

[0 0 0 9] 

10] itjS£ilMir> HuiBBSllMt^iK^tiSy 

ii:^J^c®ili$i^5ll2©3✓'x>'i^t, laiMii 



[ 

[0 0 



[0 0 1 1 ] 



i:^ HtlEit««jStcKi^$ix5^2©i|ii£#:;^'l's/f-:/ 
iii'm^t. B«ffi«2©^)^^a!Eft:;^^i/^>'i/^^{cil?iJic 

'O. miiey-<>— v> h7>'y^©i2fc#^t^2©3yr 
ViJ-^Jit/, l|2©3V7>'iJ-©S^^MdS/h§</i5 

[0 0 12] Sfd, ^2©3:^7>1^©^^:^±# < 1- 

[0 0 1 3] ||2©a:/7>'f-©^lf:2 y 

1) x^TLhti^^mmmmrh. wm^wtowiffm^ 

i:fOt©M«Sr (^2) . 1.38< f O/f r<4Sr«fc 

[0 0 14] ifc, mm})-^-i^\-yV7.(D2^mB 

{lJlc^il^§^^5ll^g^s»4, (1) ^)Sf&«ES}jE^ 

(2) Wf«J±S)SS;^S:. (3) ^2Sil)5£:&s, 

(3) *5j:t/tt(fSy-'r-v' h7>';^©2^«^©t,^ 
i^i-^tp^iJ' y^^-^^i^fj^rfttfcl*!© lo©«fig^:-r 
/cfflFflfc y — 5r- V? h 7 >';^©J^;^;v^f-;5S±|BS«^ 

s;(c*^icta$4x5©-^?»i tmmfi^mifi'^hh, 

[0 0 15] $fc, tlilE||l©3>-7>'f-i:, tuf2||2© 
3 ^-xVf- 1 y K 7 © l?>c#«l i: ©it 
^JlelKirH. (1) miE^l©3>'7yf-f4ttf|El|2© 
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3 >-7=>f- i tti ffi 1) - -5^ - h 7 :^ ;^ © 1 js>:#ii t © it 

l9E$ix5^i^. (2) itilE^lWa^'xVf-fltJIElll 

(-S^^ixSfll^, (4) ffllEHlCi^yxViMiSfife 
oB:?iJ[hISS(4. WE|gi©^^fr;^-f s/^^^-^^^lcM 

[0 0 16] */c> lt««aif4^fflmji*S?5St-C#.5 
[0 0 17] Sfc. FSffl«i*««LT#e>n5ii[SS« 



WEiglijfBfiWEffi-^-J^it^oTiii^^:;^-^ 
[0 0 18] 4;fc, ^>Vv>^*g'X^gB»'r3.-7^-f-WJi 

[ooi9iig8ic, ^mmm^m^Lx'^hti^mm 

WM.t. WEiaiSESi!S©®E*^^1-5®!lttffitfe^SB 

jEa^ n -T'dSffi < ?> ii i'^l^^ft:;^ ^fy^mf- 
[0 0 2 0] 4^, ^jSl^cggfiasii^SicWTPSSrlg* 

[00 2 1] *fc. mmmm^mm'&u^mii^ . mmm 

-m 4- 



[00 2 2] *fc:. h n 1 1>tr, 

[00 2 3] 4fc:, H p ><Dtiit)Umi:^<^^:^^ 

[0 0 2 4] 4fc. m<Dmitm<omih^mm^ 

Lfc1)©Sr. WEfiiSSIIMi-M^iJtc^Mt, WEHi© 
ffitn:i:WE^2®S$i;t©j^M^5^, WE^lO^^^ft: 

yi^yi>'^^<Dm:ljicms.%:ma-t^:Lti)^X^ 
5®-c, V—^-P\-yy^(D2i^^m9\zmi^ms.i'^ 

m^-r^ i t ^p5±x^ s t v^ 5 

[0 0 2 5] 

[SJfeM] (IIJfe«»Ji) BlUl*l§M©llifeJ^fili{c*5 
2. mi(D^^mi^:^'< y^y^i^m^e, mi<D=iyy'y 

f-4, ^2©='>'x>'f-5. m2(Dim»^4'y'^yy 
7 . PibgB 8 . ^jfeff llffiS)5g[iI8g 10. *3 J;t>'-r 

^^-vnv\it^t:>m^^fix\,^i>o WMMm.i\t.^m 
mm.i'^WL^m\^xwMW£VYici, ^2(D=iyfy 

^^ 5 t y ~^-'J hyy7.2(Dl d^mB 3 i: ©ifi^JlilSS 

hyy:^2(Dii^^1il^3tf^2(D=iyy'y'9-5t<Dmn 

[0 0 2 6] ||l®=l>'x>1^4^4^2©4ia^#:;^-r y 

'fy^i^ 7 izmi\z.i^m^fi?>o v-'^-i^[-yyy^2<D 

2iikmm9xm^LrcMmi±iii:hii. ±mi^mj±m^\^ 

^1 oxm^(D-^mi£iz^^^iix-^i>'^\'vyi 1© 

;^2©32)c#lll 2«. -ei?";^ hoyi l©;&y-Ktc 

tt#|«Pl 5 7 9 3 J 2Atiii'<fett-CV^S©-Clii?q«€ 

[0 0 2 7] mi<D^^i^:^-4 yi-y^'m^GitiGB 
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[0 0 2 8] mWiUSn, ^(7)[f^^UzMl(0^Mi^:^^ 

[0 0 2 9] mi(Dm^(Dmmtm2\c7ri^th^^-h* 

[0 0 3 0] '^-Y\\^%\<r>^M^7s^ vi-i/^n^i' 

t^h y -^-v^ by 2(o 1 i!K%W^}i%2(n^v'f 

5^^V^5!l-T*6;5S;j-:7U^ 1 2fe#j||3 i:||2 0=3 Vy'^/ 

^6<;)«J±^s_h^-f 5^ ^"K3t?tt||l60 3y7=^yf- 
4(;)mffi*5vDCd^e5 ov(::fft;0>5o K3-e«ffl (7)3 

yxVf*4(^fW««i±^^0V(;i]ft LT. IS2(7);^;-r :yf^V 

i 9 1 ^>c#|| 3i:||2(D3y7=^yf-5S:aoT 

£>Si^&So ^--K2, 3, 4(DfflFfltt||l(D^^ft:;^ 

5c gScttlcoj: 5 \^'^WiW^MSLism9m2 3 ovcoiftftg 
-^;*^^>r2lS^lc/^SC)-eit^5Kl;MSI±VDCH*Dj: 
*3 2 5Vt;S5o K 5 Til^2<;)^^ft:y^>r 

7 ^5:^-7 L. ||2(D=r>-7='>^i^5 ir l?>C#;i3tC 
^fci^T V ^ 1 - 4 (C fo] o T^fE^^^^ 

fc. ^l(7)3^x>f'4(7)l;j±;&^^VDCS'e±#'r'5o 
[0 0 3 1] ^"K6T?tt^lO=i>'x>^f-4(D«£E*S 

2 O 3 y xVf- 5 ^ ii o T Jten T V ^ fcm* (7) [B^ ^ 

*^5Sr:?^>^tT^B<i^^Sfc^9. Ctb;^^^^- K 1 <!r ?i 

=^ 7 (OaflEfiaSfEmWJEVDCir ^mhfa^o 
[0 0 3 2] C(7)J;5(C*(Hli^«^{cj;tvtf||l(D^^ 

7 f^EPAPi-S«J±o*:/ciii:*ii:?«D«^g«i±VDC<!:i-5c 

[0 0 3 3] K2 ir^- Y bm^Wi^3t^h(Dm 



wfjim 1 <7) 3 yr'yf - 4 t H 2 o 3 :/x>i?- 5 \^mkt^ 

IS 2 CD n >^7'Vi^ 5 (D^^\^(D'm/2Q-f)^ h mmm^w 

3 y t:"-y>>; t 5P$Si5:-e^ i oo^^ 

[0 0 3 4] ||2C03yy^>'f-5ttig3l;i*-tJ: 

y >y y;V(7)/> ?fe V ^ % co 5 J: 5 ^ 

[0 0 3 5] * 1 li[HlS§(^«^g*(Z)Smi:»{^«^^ 



a 

10 0 3 61 f^2(D=iyy'yf5 0mMii^^^\>-'m^t 
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[0 0 3 7] ^*^v^sv^»•g-T?t, mm^^mBmc^ 

fl;J±X-r -y^i/:/;65-T;-^7i<;^^§^ C©fcJt)> 'J — ^r- 
f 0 1 Sr M# tc 5 J; 5 i::atR-t- 5 ;a5>t 1 5 „ 

[0 0 3 8] 

[ic3] 



A = 



1 x. n , X C , 



[0 0 3 91 i(2 03>'T'>'f-<DJ§f*C2t, 

[0 0 4 0] 
[^4] 



2 .45 < 



< 3 .55 



[0 0 4 1] 1. 3 8< f 0/f r <4 

v'^^f fcl-c i i;: J; >) Et/<c*S»){^^||Jai- So y - 

7 (a) ('^-f-^#jSf»«JISj5S^Si6\ 0 7 (b) 
Stv5^jgS«^S^\ 0 7 (c) ^C;^^$i^5t-^^5's/ 



:^;^ttJlSiclcioT^'fliL. 30kHzT-o.4Q t:*y- K 
b°-yy;^;5s* y- K««ft{c-%^x.?.»fpf±±t/<ct>oi: 

iEH:45^;is 5 i V ^ 5 - t {i;^ y _ K««oSttt^^ < 

[004 2] (^JfiM 3 ) *^BJ©«;'3'^il^S(4 2 0 
t"t"€)dK Background of the InventionT?iE^fcJ; 5 

Sij^;is-e#§Ci:;i5a^Uv\ t^i^LJfe;i^f). 4 0V® 

[004 3] ||2 03i^T'yf-5 i y-'^-i^ hyy;^ 
2 tv^^;^ h py 1 1 t SrffiiB&fbUTlllBW^ffidl^-t? 

?5S{f #ai«jEiiS2oov(D#-g-^ y h 7 y;^©5tl: 

2 0 kHz;a»e)40kHz 

CO i 5 {c«^IS«E;i5igV^|&•^f4|| 2 CO 3 ^-7^ 

if). 20 kHzd»t)40kHz-e©#l4SriaiSlRl^i:-t-.5C 

y-';r-v'h7:yy^2w^l:^Mfi^ 

[0 0 4 4] (*Jfe^!|4) ^fflllMSr!l}5SLTit?5it«gI 

®«;'j'Si^|g«<oiigS7*D5,?^^Lfc^)(0-c. 

(4-3. 8kv©a;i±T'^S-f 5 (OT-. j^ffll;^l«E^Mgv^ffl 
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[0 0 4 5] c(Dfci6, ^mM(Dm^mm^mi±^^m 
[0 0 4 6] m-mfm\x'-&^f^i:'j\z.^ miitf^^- 

[0 0 4 7] mi 0ii:^y^vi—y'<Dmf±ii^i&<f£6\i 

W±^^m%(D\i\t)^^Mn^tVX\^^. ^Vi^;^*!'^ 
cotti;'3ici^oT. rag|J»4^^ft:;^-i' s/9">^i/*^-^is 

[0 0 4 81 waiLfdipjc, 'f=^-T^-mim&. 

n tctt±PS!J $ y^iri>mm,k%MLXh^c Ell 4 
[0 0 4 9] (HJSMs) j^ffl«agl;i±©3iix^D-7' 

im^^x^mwMvryr m^<r>mm\t^(oy' zl-t ^ - 

•5 i: ^Fourth exemplary embodiment 'Cii'^fco 

[0 0 5 01 ^ii<r>wm-i.f=2.-y'^—hinxti:< . n 

^MS < T'i 5 is t'^^ft:;^f /fyr *^ Ot"^ -X - ;^ 

[00 5 11 012 \-mmmm.mj±.^^^t i>m]i.i^^ 



[00 5 2] ^/t. Mi^^l^Wi)^ 2 0kHz«T(-J^C-5 
*l^2 0 kHz(cSiJPSi-5TPgU $ ?/ h^l^itTfcSo El 
[00 5 31 -^^^ h 13 >tt-4kVgftom5rSl^PS 

^-±Z.0mm^^J:^^<M<■t:5^ti'i^JZ^mxhi>. 
«J;v\ td»t?fc;6se,, Ell©lHlKEl-e*LfcJ;5{c. 

2^ciS;^tfe^^TV^5fc4i:). mWsmc±^ fj::^ y - K«« 
•f. CCOfcftSitlilSSl 0Sr«fig1-5«^g|5p°p©Iffi5r 

Z = 2 7E f 

[00 54] -^r^-e. ;*:^0J®«;^^Jfe^g(4|iI 1 4 

[0055] -^yfi^Yxi yimm-t^ t . ^n^mm 

[0 0 5 6] ■^ii':^Vi^V\i\tl\tT /-YmM(D±^^ 
-e3WS»^5-C'#5„ Ell 5(±Ty- FlSli^^a^^ft 
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[0 0 5 7] :ztHcX.'0. til;tlSW^©;& y- K««l^ 

[0 0 5 8] 7y-mm<niiitj^m^ir^7y-vm 
b7j- vrnm^k^m^ h (D\t^ii-i^^ < a 5 

[00 5 9] (llife^ie) 01 |ii3V^-C^l(^='y•7^y 
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